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ENABLE THE 2 LOGIC LO S OF FIRST 
?M9^ CHIP TO BE SHIFTED RIGHT. 
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AT 100 n. sec INTO THE TIMING 
CYCLE, RETURN AND SOURCE = H 
IN ORDER TO PROPAGATE MEMORY READ 
CURRENT . 
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AT 200 n. sec INTO THE TIMING 
CYCLE, MD DIRECTION= L TO MAKE 
MEMORY DATA AVAILABLE TO THE 
CPU CONTROL LOGIC. 



AT 250 n. sec INTO THE TIMING 
CYCLE, TP1, AND STROBE =H. TP1 
IS USED TO PRODUCE THE LOAD FOR 
TS1. STROBE IS USED TO ENABLE THE 
MEMORY DATA OUT OF THE SENSE AMPS. 



AT 300 n. sec INTO THE TIMING 
CYCLE, TS1 = H AND TS2 = L. 
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AT 400 n. sec INTO THE TIMING 
CYCLE, STROBE = L TO INSURE THAT 
MEMORY DATA IS BROUGHT FROM CORE 
ONLY DURING A MEMORY READ. 
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n« sec TP2 = H TO PRODUCE 
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AT 650 n. sec INTO THE 
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PREPARATION FOR A MEMORY 
WRITE. 
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TO PROPAGATE MEMORY WRITE S 
CURRENT AND INHIBIT CURRENT, 
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AT 850 n. sec INTO THE 
TIMING CYCLE, TP3 = H TO 
PRODUCE A LOAD FOR TS3- 
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AT 900 n. sec INTO THE 
TIMING CYCLE, TS 3 = H AND 
TS4 = L. 



AT 1100 n. sec INTO THE 
TIMING CYCLE, SOURCE, AND 
INHIBIT = L. AT1150 n. sec 
INTO THE TIMING CYCLE, 
RETURN, AND WRITE = L. THIS 
IS DONE TO DISABLE MEMORY 
WRITE AND INHIBIT CURRENTS. 
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n. sec RETURN = L TO DISABLE 
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AT 700 n. sec INTO THE TIMING 
CYCLE, TP2 = H TO PRODUCE A 
LOAD FOR TS2. 



AT 750 n. sec INTO THE TIMING 
CYCLE, TS2 = H AND TS3 = I*. 
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AT 850 n. sec INTO THE CYCLE 
WRITE = H IN PREPARATION FOR A 
MEMORY WRITE* 
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AT 950 n. sec INTO THE TIMING 
CYCLE, SOURCE, RETURN, AND 
INHIBIT = H TO PROPAGATE 
MEMORY WRITE CURRENT AND 
INHIBIT CURRENT. 
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AT 1050 n. sec INTO THE TIMING 
CYCLE, TP3 = H TO PRODUCE A 
LOAD FOR TS3. 
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AT 1100 n. sec INTO THE TIMING 
CYCLE, TS3 « H AND TS4 = L. 
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AT 1300 n. sec INTO THE TIMING 
CYCLE, SOURCE, AND INHIBIT = L. 
AT 1350 n. sec INTO THE TIMING 
CYCLE, RETURN, AND WRITE « L. 
THIS IS DONE TO DISABLE MEMORY 
WRITE AND INHIBIT CURRENTS. 
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-THIS OCTAL DIGIT, WHICH IS 



COMPRISED OP MA 2,WILL 

SELECT A READ OR WRITE LINE IN 
THE UPPER LEFT HAND QUADRANT. 

l — THIS OCTAL DIGIT, WHICH IS 
COMPRISED OP MA 3—5, WILL 
SELECT A READ OR WRITE LINE 
IN THE UPPER RIGHT HAND 
QUADRANT. 
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-THIS OCTAL DIGIT, WHICH IS 
COMPRISED OP MA 6—8, WILL 
SELECT A READ OR WRITE LINE 
IN THE LOWER LEFT HAND 
QUADRANT. 
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THIS OCTAL DIGIT, WHICH IS COMPRISED OP 
MA 9— -11, WILL SELECT A READ OR WRITE 
LINE IN THE LOWER RIGHT HAND QUADRANT. 



PIG . 21 ILLUSTRATES THE UPPER LEFT HAND QUADRANT 
OP PRINT 3. EACH 8251 HAS 8 OUTPUT LINES; 4 FOR 
READ AND 4 FOR WRITE FUNCTIONS. ONE READ OR WRITE 
LINE( DEPENDING ON THE FUNCTION) MUST BE SELECTED 
IN ORDER TO SELECT THE DESIRED ADDRESS. THIS IS DONE 
BY THE COMBINATION OF THE MA BITS ( THE OUTPUT LINES 
WIRED AS SHOWN IN HANDOUT ). THE ABOVE INFORMATION 

IS APPLICABLE TO THE OTHER 3 QUADRANTS 

OF PRINT 3. 
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INTERNAL I/O 
EXAMPLE INSTRUCTION SET 

INSTRUCTION FUNCTION 

6321 CHECK FLAG AND SKIP IF =(l) 

6322 SKIP ONCE IF FLAG "A" = 1, 

SKIP ONCE IF FLAG "B" » 1, 
SKIP TWICE IF FLAG "A n AND 
FLAG "B" ARE = 1 . 

6324 TRANSFER AC TO DEVICE 

6325 TRANSFER AC TO DEVICE, 0— -AC 



6326 - TRANSFER DATA FROM DEVICE TO 

AC. 
6327 - TRANSFER DATA TO THE PC. 
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THE PURPOSE OF THIS GATING IS TO 
ALLOW SENSING OF SKIP CONDITIONS 
AND ACKNOWLEDGING INTERRUPT REQUESTS 
FROM THE DEVICE. 
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THE PURPOSE OF THIS GATING IS TO 
ALLOW THE TRANSFER OF THE AC TO A 
REGISTER IN THE DEVICE. 
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THIS GATING HAS THE SAME FUNCTION 
AS THAT OF FIG. #2 PLUS THE DATA FROM 
THE DEVICE REGISTER CAN BE TANSFERED 
TO THE AC. 

DATA— >AC = Co=L ' C1=L ' C2=H 
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FUNCTIONS AS THOSE OF FIG. 2 and 3 PIUS 
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THIS GATING PROVIDES THE 
SAME FUNCTIONS AS THOSE OF 
PIG. 2,3» and 4 PLUS THE 

>AC AFTER THE AC HAS 

BEEN TRANSFERED TO THE 
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INTERRUPT SEQUENCE DESCRIPTION SHEET 



-> T>T?T?r»DT? rmiT? r»T>TT TQ flTVTT? T>n & PTTMnUT -CTiriT? AXTV TKFPWT3RTTPT* 

REQUESTS PROM DEVICES, THE INTERRUPT SYSTEM MUST BE 
ENABLED. THE FOLLOWING IS A PROCEDURE IN ORDER TO 
ENABLE THE INTERRUPT SYSTEM. 

a') AN ION INSTRUCTION, 6001, MUST BE PERFORMED. THIS 
INSTRUCTION WILL "TURN ON" THE INTERRUPT SYSTEM 
ONLY HALF WAY. 
b) ANY INSTRUCTION THAT FOLLOWS THE 6001 WILL 
FULLY ENABLE THE INTERRUPT SYSTEM. 

2, WHEN THE INTERRUPT SYSTEM HAS BEEN ENABLED, TOE CPU 
IS CAPABLE OF ACKNOWLEDGING INTERRUPT REQUESTS . THE 
FOLLOWING IS A GENERAL DESCRIPTION OF ACKNOWLEDGING 
AN INTERRUPT REQUEST: 

a) THE CPU WILL ACKNOWLEDGE AN INTERRUPT REQUEST 
AT TP3 TIME OF ANY MAJOR STATE PROVIDING THAT 
FETCH IS THE NEXT MAJOR STATE TO OCCUR, BY 
ACKNOWLEDGING THE INTERRUPT REQUEST THE NORMAL 
OCCURENCES OF TS4 ARE DISABLED. INSTEAD OF 

PERFORMING PC— -MA ( OR PC + 1 MA FOR A SKIP 

CONDITION) 0«s ARE FORCED TO THE MA. THEREFORE; 
THE NEXT ABSOLUTE ADDRESS TO BE REFERENCED IS 
0000. ALONG WITH FORCING THE CPU TO GO TO ADDRESS 
0000, THE IR IS FORCED TO DECODE A JMS INSTUCTION 
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INTERRUPT SEQUENCE DESCRIPTION SHEET 2 

NOW THE CPU IS FORCED TO PERFORM A JMS INSTRUCTION 
AT ADDRESS OOOO. SINCE THE CPU f s IR IS FORCED TO DECODE 
A JMS AND ABSOLUTE ADDRESS 0000 WAS FORCED TO THE MA, 
THE CPU CAN ELIMINATE THE NEED FOR A FETCH CYCLE. THE 
CONTROLING LOGIC FOR CHANGING MAJOR STATES IS FORCED 
TO PRODUCE THE CONDITIONS THAT WILL ALLOW THE MAJOR 
STATE OF EXECUTE TO OCCUR NEXT. THE VALUE OF THE PC 
( WHICH IS THE NEXT INSTRUCTION'S ADDRESS FOR THE MAIN 
PROGRAM) WILL BE STORED IN ADDRESS 0000 . ADDRESS 0000 
IS NOW THE ENTRANCE POINT FOR RETURNING TO THE MAIN 
PROGRAM. THE FIRST INSTRUCTION OF THE SUBROUTINE WILL 

BE PERFORMED AT ADDRESS 0001 . AT THIS POINT AN 

# 

INTERROGATION ROUTINE IS EXECUTED (SEE HANDOUT 2 8 ) . 

AS THE JMS IS EXECUTED, THE INT S SYS . IS AUTOMATICALY SHUT OFF 
3. UPON THE COMPLETION OF THE INTERROGATION AND THE SERVICE 
ROUTINES, PROCEDURES FOR RETURNIG TO THE MAIN PROGRAM ARE 
AS FOLLOWS: 

a) BECAUSE THE INTERRUPT SYSTEM WAS DISABLED DURING THE 
JMS, WHICH ALLOWED THE INTERRUPT BEING PROCESSED NOT 
TO BE INTERRUPTED BY ANOTHER INTERRUPT, THE INTERRUPT 
SYSTEM SHOULD BE ENABLED TO ACKNOWLEDGE ANY LOWER 
PRIORITY INTERRUPTS BEFORE RETURNING TO THE MAIN 
PROGRAM. THIS IS ACCOMPLISHED BY PERFORMING AN ION 
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INTERRUPT SEQUENCE DESCRIPTION SHEET 3 



INSTRUCTION AT THE NEXT TO THE LAST ADDRESS OP TEE 
SERVICE ROUTn^E PROGRAM. THE ION INSTRUCTION IS 
THEN FOLLOWED BY THE JMP INDIRECT TO ADDRESS OOOO . 
IP ANY LOWER PRIORITY INTERRUPTS ARE PRESENT AT THIS 
TIME THEY WILL BE ACKNOWLEDGED ( ACCORDING TO PRIORITY^ 
AND THE ORIGINAL CONTENTS OP ADDRESS 0000, WHICH HOLDS 
THE PC OP THE FIRST INTERRUPT WILL NOT BE CHANGED. 






INTERRUPT SEQUENCE FLOW DIAGRAM 



T 

SHEET 1 



ALL THE FUNCTIONS OF 
THE PRESENT MAJOR STATE 
ARE PERFORMED NORMALLY 
UP TO INT. STROBE TIME. 




m. 



no. 






COMPLETE THE 
FUNCTIONS OF 
TS4 AND PRO- 
CEEDE TO THE 
NEXT MAJOR 
STATE. 


• 






V 






V 






NO 


NO 







LOGIC ENABLES 
CONDITIONS TO 
FORCE: f s TO 
THE MA, JMS TO 
THE IR, AND THE 
EXECUTE MAJOR 
STATE. 
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INTERRUPT SEQUENCE FLOV/ DIAGRAM 



SHEET 2 




THE CPU PERFORMS THE 
JMS AT ADDRESS OOOO. 
THE INT. SYSTEM WILL 
BE AUTOMATICALLY DIS- 
ABLED AT TP1 OF THE 
JMS. 



THE INTERROGATION 
ROUTINE STARTING 
AT ADDRESS 0001 IS 
PERFORMED . 



YES 



± 




ENTER THE SERVICE 
ROUTINE FOR THAT 
DEVICE 



H 



REMAIN IN THE 
INTERROGATION 
ROUTINE UNTIL 
CAUSE OF THE 
INTERRUPT IS 



UPON COMPLETION OF 
THE SERVICE ROUTINE 
ENABLE THE INTERRUPT 
SYSTEM AND JMP IN- 
DIRECT TO ADDRESS 
0000. 



Z 



ANY LOWER PRIORITY 
INTERRUPTS WILL BE 
ACKNOWLEDGED BEFORE 
RETURNING TO THE 
MAIN PROGRAM. 
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INTERROGATION ROUTINE 
EXAMPLE PROGRAM 



SHEET 1 



0000/ PC (XXXX) 
0001/ DCA 3050 
0002/ GTF 6004 
0003/ DCA 30 51 
0004/ JMP I 5^05 
0005/ 7000 

7000/ 6XXX 
7001/ SKP 7M0 
7002/ JMP 5250 
7003/ 6XXX 
7004/ SKP ?4l0 
7005/ JMP '5300 
7006/ 6XXX 
7007/ SKP 7M0 
7010/ JMP 5350 



DESCRIPTION OF 
BASIC INTERROGATION ROUTINE 

THE ABOVE PROGRAM IS AN EXAMPLE OF A BASIC INTERROGATION 
ROUTINE. IN ADRESS 0000 THE PC ( WHICH IS THE ADDRESS OF THE 
NEXT INSTRUCTION FOR THE MAIN PROGRAM) IS STORED FROM THE 
FORCED JMS OF THE INTERRUPT SYSTEM. THE DCA 3 050 LOCATED IN 
ADDRESS 0001 IS USED TO STORE THE AC VALUE IN CASE THE 
DEVICE CAUSING THE INTERRUPT TRANSFERS INFORMATION TO THE AC 
THE CONTENTS OF ADDRESS 0002, A GTF, IS USED TO BRING THE 
VALUE OF THE LINK INTO THE AC. THE GTF IS FOLLOWED BY A 
DCA 3051 , IN LOCATION 0003, SO THAT THE VALUE OF THE LINK 
MAY BE STORED IN MEMORY. THE JMP I LOCATED IN ADDRESS 0004 
IS USED TO EXIT PAGE "0" . THE REASON FOR EXITING PAGE"0" IS 
THAT IT IS USED FOR AUTO INDEX PURPOSES AS WELL AS DIRECT 
ACCESS . FROM ALL PAGES. 

THE JMP I TAKES THE PROGRAM TO ADDRESS 7000 WHERE THE 
INTERROGATION ROUTINE BEGINS. THE FIRST PART OF THE 
PROGRAM WAS WRITTEN FOR "HOUSE CLEANING" PURPOSES. THE 
INSTRUCTION LOCATED IN ADDRESS 7000, LISTED AS 6XXX, WILL 
CHECK INTERRUPT FLAG OF THE FIRST DEVICE (PRIORITY 0) FOR 
A SKIP CONDITION. IF THAT DEVICE *S INTERRUPT FLAG WAS SET, 
A SKIP CONDITION WOULD RESULT CAUSING THE PROGRAM TO 
REFERENCE ADDRESS 7002 INSTEAD OF 7001. THE INSTRUCTION AT 
ADDRESS 7002, AJMP 5250, WILL ENTER THE SERVICE ROUTINE FOR 
DEVICE PRIORITY 0. 
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INTERROGATION ROUTINE SHEET 2 

EXAMPLE PROGRAM 



WOULD REPERiNCE~ADbRESS~76oi7 AN UNCONDITIONAL SKIPiT 74*10, 
LOCATED AT ADDRESS 7001 WILL CAUSE THE PROGRAM TO SKIP 
uvn.ii: inn umr :>^:>u. muo rnr. r.ninitnu.c. rujuvr run xnxi o£.rtv±uc 
ROUTINE OF DEVICE IS SKIPPED OVER, 

THE SAME SEQUENCE OF CHECKING THE INTERRUPT FLAGS APPLIES TO 
THE OTHER TWO DEVICES. 



THE NEXT PORTION OF THE EXAMPLE PROGRAM DEMONSTRATES 
HOW TO ENTER THE MAIN PROGRAM AND ALSO ENABLE THE INTERRUPT 
SYSTEM. THIS PORTION OF THE PROGRAM WILL BE EXECUTED AFTER 
THE MAIN PORTION OF THE SERVICE ROUTINE HAS BEEN COMPLETED. 



(AS AN EXAMPLE, DEVICE PRIORITY 1 WILL BE USED) 



712V CLA 7200 

7125/ TAD 1051 

7126/ RTF 6005 

7127/ CLA 7200 

7130/ TAD 1050 

7131/ ION 6001 

7132/ JMP 5^00 



AT LOCATION 7124, A CLA CLEARS THE AC IN PREPARATION 
FOR RESTORING THE VALUES THAT WERE STORED IN MEMORY BY THE 
-HOUSE CLEANING" PORTION OF THE PROGRAM. THE TAD INSTRUCTION, 
1051, LOCATED AT ADDRESS 7125 WILL BRING THE ORIGINAL CON- 
DITION OF THE LINK, PRIOR TO THE INTERRUPT, INTO THE AC. 
FOLLOWING THE TAD INSTRUCTION IS A RTF INSTRUCTION. THIS 
INSTRUCTION WILL RETURN THE ORIGINAL CONTENTS OF THE LINK, 
WHICH IS NOW IN THE AC, BACK INTO THE LINK. THE NEXT LOCATION, 
7127, HOLDS A CLA INSRUCTION. THIS WILL BE USED TO CLEAR THE 
AC IN PREPARATION FOR RESTORING THE ORIGINAL AC, PRIOR TO THE 
INTERRUPT. AFTER THE AC HAS BEEN CLEARED BY THE CLA, THE TAD 
INSTRUCTION, 1050, AT ADDRESS 7130 WILL BRING THE ORIGINAL 
CONTENTS OF THE AC, PRIOR TO THE INTERRUPT, BACK INTO THE 
AC. THE 6001 INSTRUCTION, ION, WILL PARTIALLY ENABLE THE 
INTERRUPT SYSTEM. THE LAST INSTRUCTION, 5^00, WILL FULLY 
ENABLE THE INTERRUPT SYSTEM AND ALLOW THE PROGRAM TO 
RETURN TO ADDRESS 0000. FROM THIS POINT THE PROGRAM CAN 
ENTER THE MAIN PROGRAM OR ACKNOWLEDGE ANY LOWER PRIORITY 
INTERRUPTS THAT MAY BE PRESENT. 
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NO 




PDP 8/e 
POS. I/O BUS 
PLOW DIAGRAM 



YES 



M 



ENABLE POS 
I/O BUS 



■Y- 



DISABLE POS. I/O BUS 
AND COMPLETE INTERNAL 
I/O FUNCTION. 



n 



AT TP2 LOAD IOP REGISTER 
WITH MD BITS 9, 10, and 11. 



X 



DURING TS3, NOT LAST TRANSFER 
IS PRODUCED FORCING TS3 TO BE 
LONGER IN DURATION. THIS ALLOWS 
SUFFICIENT TIME FOR THE IOP 
PULSES TO BE GENERATED. MAIN 
TIMING IS SUSPENDED IN TS3 
UNTIL NOT LAST TRANSFER IS 
DISABLED. 



AT TP3 THE IOP TIMING LOGIC 
13 ENABLED. IT WILL CYCLE 
ONE TIME FOR EACH IOP PULSE. 



GENERATE HIGHEST PRIORITY IOP 
PULSE . 



<5 
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ruo. i/u auS 




FLOW DIAGRAM 
SHEEC 



# 



100 n. sec. PRIOR TO THE 

TERMINATION OF This IOif 
PULSE, A BUS STROBE PULSE 
IS PRODUCED. BUS STROBE 
PRODUCES AC LOAD IF C2=H 
OR A PC LOAD IF C2=L. 




DISABLE NOT LAST TRANSFER. 
ENABLE IOP TIMING LOGIC TO 
PRODUCE A "DUMMY CYCLE" 
(NO IOP PULSES ARE PRODUCED). 
THE DUMMY CYCLE IS USED TO 
ADD THE SKIP COUNTS (IF ANY) 
TO THE PC. (PC +DATA — >PC) 



± 



BUS STROBE OF THE DUMMY 
CYCLE THE PC IS LOADED WITH 
PC + DATA. BECAUSE OF NOT LAST 
TRANSFER BEING DISABLED, TS3 
IS DISABLED AT BUS STROBE AND 
TS4 IS ENABLED. MAIN TIMING IS 
NOW FREED TO RESUME THE REMAINING 
FUNCTIONS. 



BIT 
IOP 

600 NS 
3JUS 



BIT 
IOP 



T0]200 NS 
[TO UUS 



10 

2 



BIT 9 
IOP 4 



:oo 

NS 



BUS STROBE 



3 



MD9 > 



MD 10 



MD 11 



> 



-> 



DATA IT DATA f 10 

JL_JL_ 



BUS STROB 



h 



SKIP BUS 



SKIP LOGIC 

( 3 SKIPS) 
* ~ 



IOP 

REG. 
A 

N 
D 
PULSE 
PRI- 
ORITY 

LOGIC 



MA 




* 



IOP 
CHECK 
LOGIC 



DATA IN 



AC CLEAR 
AC— >DATA 



> 
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, 1 t , 



CO, CI, C2 
LOGIC 



^ 



OJ 

no 



BlOPir BIOP£, BIOP^ 
i 

A A A 



IOP 
DRIVERS 

AAA 



IOP 

TIMING 

LOGIC 



I 



POS. i/o 
ENABLE 



~$ A ^ 



TP3 



I/O PAUSE 



p p yj > _ 
POSITIVE I/O INTERFACE 
BLOCK DIAGRAM 



BUS STROBE 



* 



NOTE i 



THE PURPOSE OP THIS 
LOGIC IS TO CHECK 
THE IOP REGISTR FOR 
IOP PULSES TO BE 
PRODUCED. IF .THERE ARE 
NO IOP PULSES TO BE 
GENERATED THIS LOGIC 
WILL DISABLE THE 
IOP TIMING LOGIC -. 



PDP COMPUTER 



IOP Gen 
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I/O BUSS 



.9*J- 
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Accumulator 
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.<S 



Data break 
buss 
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Initialize (System Clear) 



-|P 



JDQP„£ulaas^.L. .t- . 2..-,.. 4 



-AS_£l£&C 

I/O Skip 



Prog ram Interrupt 



LZZZ 



Buffered Accumulator 00 



W///> 



r\ \ \ \ * 



Input Buss 
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Euf Run 



"jfl^* ' 
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Break Request 



I/O DEVICE 



-g* 



Device 
Decoder 



£ 



Device 
IOPs 



ir 



Devlce 
Flaps 



T~ 



Address Accepted ^ocKs downl 



-4- 



Cyc? a Sele ct 1,0- l cycle 



V V V' \ Data Address 0/ ^* 11 ^ ^ ^- ^ y 



J'Vr.ory 
AcJdrees 



XE 



ED 

L_l_fcJBRK I" 



*fi^- 






Core 



Memory 



Xl 



XT 



Memory 
Buffer 






Word Count Overflew 



HSB" 



Current, M^ regj 



Buffered Break 



■»■ 



10 BUS 



.BZSLX^ 



^Transfer Direction 



Buf Mem Buffer fifg .,~T JL1 . _- ~ -_, i «■» ^i:±~JV 

■ to bus T7/ ™» / / / / /• / / / / 7T t > 



Data Blt3 05* -*-*■ 1 1 , 

T-\ \ \ \ \ -^ \ \ \A ATS3 



*t 



Brk 
Req 



m Rea-d/, 



Write 



3^ 
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Data 
Buffer 



'SSgf 



Memory Increment. 



st ats functions 

of 
3 cycle break 



WORD COUNT 



CURRENT ADDRESS 



BREAK 



OJ 



THE PURPOSE OF THIS 
STATE IS TO INCREMENT A 
MEMORY WORD LOCATED AT 
A KNOWN MEMORY ADDRESS. 



THE PURPOSE OF THIS STATE IS TO 
SPECIFY AN ADDRESS AT WHICH THE 
TRANSFER TAKES PLACE. 

THIS FUNCTION CAN BE DONE 2 



THT^ KNOWN. MEMORY ADDRESS WAYS. 1) A KNOWN VALUE, LOCATED AT 

IS SPECIFIED BY THE 3 I THE INCREMENTED VALUE OF THE MEM- 

J 

CYCLE DEVICE. THE MEMORY! ORY ADDRESS OF THE WORD COUNT STATU 
WORD LOCATED AT THIS ADD- WILL BE INCREMENTED EACH TIME THIS 
RESS IS THE 2«S COMPLI- STATE IS REFERENCED. THIS INCRE- 
MENTED VALUE OF THE NUMBEF MENTED VALUE IS USED FOR THE MA 
TRANSFERS TO BE PERFORMED J OF THE BREAK STATE, THUS ALLOWING 
IF THE MEMORY WORD IS SEQUENTIAL DATA TRANSFERS FROM MEM- 
ORY. 2) THE KNOWN VALUE NEED NOT 
BE INCREMENTED ALLOWING DATA TRAN- ' 
SFERS AT A CONSTANT ADDRESS. 
HOWEVER? THIS METHOD REQUIRES A 
BACK GROUND PROGRAM . 



INCREMENTED TO OOOO, 
WORD COUNT OVERFLOW IS 
SENT TO THE DEVICE TO IN- 
HIBIT ANY MORE BREAK REQ. 



THE PURPOSE OF THIS STATE IS TO 
PERFORM THE TRANSFERS. THERE ARE k 
FUNCTIONS WHICH MAY BE ACCOMPLISHED 
1) DATA MAY BE TRANSFERED FROM THE 
DEVICE TO THE CPU. 2) DATA FROM 
THE CPU MAY BE TRANSFERED TO THE 
DEVICE. 3) DATA FROM THE DEVICE 
MAY BE ADDED WITH A MEMORY WORD 
FROM THE CPU. 4) A MEMORY WORD 
OF THE CPU MAY BE INCREMENTED. 

ALL 4 FUNCTIONS ARE PERFORMED 
AT A MEMORY ADDRESS SPECIFIED BY 
THE CURRENT ADDRESS STATE. 



OPTIONS FOR BREAK MAJOR STATS 



WRITE 
(r;ATA OUT) 

m (o) 

< l>v.~. / n \ 



(MEM) ^MDL — »*PERIPH 



CONTENTS OF MEMORY 

©■CMfTl mn dSOtdu ft Wri 

WRITTEN BACK INTO . 
MEMORY 



P3AD 
(v.-ATA IN) 

L;I (1) 
INC (0) 



DATA LINES — »*DATA BUS ~*~MB 
MDL — ^(MEM) 



DATA FROM PERIPH 
WRITTEN INTO 
MEMORY 



INC (MEM) 

DI (0) 
INC (1) 



(MEM) »*MDL DATA BUS * 1 

DATA BUS + MDL — *-MB — **(MEM) 



CONTENTS OF MEMORY 

+1 WRITTEN BACK INTO 

MEMORY 

(USED AS A COUNTER) 



DATA ADDED TO 

DI (1) 
INC (1) 



(MEM) — **MDL DATA LINES — s*DB 
DATA BUS + MDL — **MB — »»(MEM) 



BREAK DATA IS ADDED 
TO THE CONTENTS OF 
MEMORY AND WRITTEN 
BACK INTO MEMORY 
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rC ';D t'C^ . CONTROL 



T">- ■\t~%'rr 



en 



OCK DIAGRAM 



EMAO,EMAl,EMA2 
TO CPU MEMORY LOGIC 



EMA OUTPUT 



IP 
(3 BITS) 



7T~* 



IB 
( 3 BITS) 



~W 



^_ 



> — 



>- 



DF 
(3 BITS) 



a 



DATA BUS 



OUTPUT 
GATING 



INPUT 
GATING 



rr 



MD DATA BUS 
LINES 



?~fi 



V 



< 



SAVE FIELD 
( 6 BITS) 



7K 



FUNCTIONS OF 
INSTUCTION FIELD AND DATA FIELD 
REGISTERS 



SHEET 1 



BETWEEN THE CPU MAJOR STATES AND EXTENDED MEMORY FUNCTIONS 



KEY FUNCTIONS! 



FETCH i 



DEFER i 



ALTHOUGH THE CPU IS IN NO MAJOR STATE, 
EXTENDED MEMORY MUST STILL CONTROL 
WHAT FIELD WILL BE REFERENCED DURING 
KEY FUNCTIONS, BECAUSE OF THIS, THE 
PROGRAMMER HAS A CHOICE OF ANY FIELD 
( LIMITED, OF COURSE, TO THE AMOUNT OF 
CORE ON THE SYSTEM) TO MANUALLY DEPOSIT 
OR EXAMINE DATA. THE CONTENTS OF THE IF 
REGISTER DETERMINES WHICH FIELD WILL BE 
REFERENCED DURING KEY FUNCTIONS. 

THE CONTENTS OF THE IF REGISTER WILL 
DETERMINE WHAT FIELD WILL BE REFERENCED 
TO OBTAIN INSTRUCTIONS. THIS CONDITION IS 
TRUE FOR ANY FETCH MAJOR STATE. 

THE CONTENTS OF THE IP_ REGISTER WILL DETER- 
MINE FROM WHAT FIELD THE POINTER ADDRESS 
WILL BE OBTAINED. HOWEVER | AT TP4 TIME OF 
DEFER EITHER THE IF OR THE_DF REGISTER CAN 
BE THE REGISTER THAT WILL SPECIFY THE FIELD 



AT ?P4 TIME OF EACH 
MAJOR STATE EXT. MEM. 
*0m\, LOGIC DECIDES 
IF THE IF OR DF WILL SPECIFY THE NEXT FIELD TO REFERENCE. 
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FUNCTIONS OF SHEET 2 

INSTRUCTION FIELD AND DATA FIELD 
REGISTERS 

DEFER TO BE REFERENCED FOR THE EXECUTE MAJOR 

(cont.) STATE. THIS IS DEPENDENT UPON WHAT TYPE* 

OF INSTRUCTION IS BEING PERFORMED* 

IF AN AND, TAD, ISZ, OR DCA IS 
BEING PERFORMED, THE CONTENTS OF THE DP 
REGISTER WILL DETERMINE WHICH FIELD WILL 
BE REFERENCED TO OBTAIN DATA FOR THE 
EXECUTE MAJOR STATE. IF THE CONTENTS OF 
THE DF ^ _IF THE PROGRAMMER NOT ONLY HAS 
THE CAPABILITY OF OBTAINING DATA FROM 
ANY MEMORY PAGE; HE ALSO HAS THE 
CAPABILITY OF REFERENCING A' DIFFERENT 
MEMORY FIELD IN ORDER TO OBTAIN DATA. 
ON THE OTHER HAND* IF THEJDF = JF, A 
NORMAL INDIRECT IS PERFORMED IN THE SAME 
FIELD THE INSTRUCTION AND THE POINTER WERE 
OBTAINED. 

IF A JMS OR JMP IS BEING PERFORMED, 
THE JDF REGISTER WILL NOT SPECIFY THE 
FIELD TO BE REFERENCED IN EXECUTE; THE 
IF REGISTER WILL. THE REASON FOR THIS IS 
THAT A JMP NEVER ENTERS THE EXECUTE STATE. 
IF THE DF REGISTER COULD SPECIFY WHICH 
FIELD TO REFERENCE DURING THE NEXT MAJOR 
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DEFER - 
( cont • ) 



u 

rr 
FUNCTIONS OP SHEET 3 

INSTRUCTION FIELD AND DATA FIELD 

REGISTERS 

STATE, WHICH WOULD BE FETCH, THE NEXT 

INSTRUCTION WOULD BE OBTAINED FROM THE 
FIELD SPECIFIED BY THE DF REGISTER. THIS 
WOULD DEFEAT THE PURPOSE OF THE DF 

KEliJL^TBK ilD II lO uo.cu v/ruji xw uwi'u» 

DATA j NOT INSTRUCTIONS, 

BECAUSE THE JMP INDIRECT CANNOT USE 
THE DF REGISTER TO SPECIFY A FIELD TO 
REFERENCE FOR THE EXECUTE MAJOR STATE, 
THE JMS INSTRUCTION IS FORCED TO DO THE 
SAME. IF THE JMS INSTRUCTION COULD USE 
THE DF REGISTER TO SPECIFY WHICH FIELD TO 
REFERENCE FOR THE EXECUTE MAJOR STATE, 
THE PC WOULD BE STORED IN THAT PARTICULAR 
FIELD. HOWEVER i UPON RETURNING FROM THE 
SUBROUTINE, WHICH REQUIRES THE USE OF A 
JMP INDIRECT TO THE ADDRESS WHERE THE PC IS 
LOCATED, THE FIELD WHERE THE PC IS STORED 
COULD NOT BE REFERENCED. WHY? A JMP 
INDIRECT CANNOT REFERENCE A FIELD SPECIFIED 
BY THE DF REGISTER. 



EXECUTE 



THE EXECUTE MAJOR STATE CAN REDERENCE 

A FIELD SPECIFIED BY THE IF OR DF. 

(SEE ABOVE INFORMATION OF DEFER FOR EXPLAN- 



ATION) 
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M8330- TIMING GENERATOR- SIMPLIFIED SCHEMATIC DIAGRAM 



PDP-8E MEG, ZATJON TABLE 
FETCH FO* AND, TAB, ISZ, DCA, JMS INSTRUCTIONS 



1-1 



Source Route 
Function Req'd Req'd 



Dest'n 

Req'd Enabling Levels & Boole an Expression 



Source Dest'n 

Page & Page & Major 

Cord Cord . Time State 



MA+1— »PC 



0-^SKI P 
SA->MD""' 



AC-aDATA 



MD-»MB 



MDO- 2-» 
IR 



MD 5-11 
->CPMA 

MD 4(0) 
0-*CPMA 
0-4 



MD4(1) 
CPMA 0-4 
+ CPMA 0-b 



MD 3(0) 



MD 3(1) 



CPMA 



SA 



AC 
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MD5-H 



CPMA 
O-H 



+1 



PC 



MD LINES 



MB 



IR 



FOR 
[PAGING 



CPMA 



EXECUTE 



DEFER 



ENOL, EN1H, EN3.H = TS1 ( B F + KC) 



CARRY IN L = TS1 ( BF + KCj 



PC LOA P~~= TP1 C bFTHkcT 



0-»SKI F = BF » T P1 _ ... 

TIME STROBE = (STROBE • FIELD • flfilTE)" 
DELAYED 



10J5 



MD DIR L = 100NS INTO TS1 , O-^MD DIR 



LJfC? 5E1-8 



AC-»BUS L = BF 



TS2 



ENOL, EN 1L, EN 2H = (DCA «E -TS2) 
BTS2 * (M S PIS + BRK DATA CONT) 



MB LOAD = BTP2 
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LOAD IR = TP2 • F 



12E5 



RIGHT L, LEFT L, TWI CE L = ( BTS4 • 
F SET » BF « FE + FD) 



PAGE 2 Ha(MD 4(o) • (BTS4 . FSET • 
BF • FE + FD) 
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BF • Fl + FD) 
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PDP-SE MECHA NIZATION TABLE 
DEFER FOR AND, TAD, ISZ, DCA , JMS INSTRUCTIONS 



Source Route Dest'n 
Function Req'd Req'd Req'd 



SA->MD 



MD+1-*MB 



AUTO INDEX 
MB-*MD 
MD DIR H 



AUTO INDE) 

MEM->MD 
MD DIR 



SA 



MD 



MB 



MEM 



MD-^CPMA 



MD 



1—>E 



+1 



Source 
Page & 
Enabling Levels & Boolean Expression Cord 



MD LINES 



MB 



CPMA 



EXECUTE 



TIME STROBE = (STROBE 
DELAYED 



FIELD • 'v/RITE) 



MP DTR L = 100NS INTO TS1 . 0->MD DIR 



ENOL, E N1L, EN 2H = (DCA • E • TS2) 
BTS2 • (MS PIS + BRK DATA CONT) ,. 

CARRY IN L = BD • BTS2 ; 

MB LOAD = BTP2 



MD DIR H = TP2 (D • AUTO INDEX) 



MD DIR L = TP2 (D • AUTO INDEX) 



ENOL. ENlL ff EN2H ="BTS4 • j^L_^l 



CPMA LOAD = TP*+ ^ MALC 
CPMA LOAD » (D » JMP) = E L 



5B8 



jSSZ 



HH 5 



UH1 
10H2 



lhC7 



14C7 



1M15. 



, 10H** 
I12B7 



Dest'n 

Page & Major Instruc 

Cord . Time . S tate ,tion 



5E1-8 



ia 



6C8 



"Sx: 



6C3 



TSl 



TP1 



TS2 



TP2 



5E8 



■FC8" 



.6.F3 . 



12 B*+ 



DEFER 



TS^ 



TP3 
TS5 



TP^ 



p:p-^ W:EC. 



nation t/^ie 



EXECUTE FOR AND, T/C, ISZ, JMS INSTRUCTIONS 



Source Route Dest'n 
Function Req'd Req'd Req*d 



SA-»MD 



MD+l-> MB 



AC-* DATA 

DATA-* MB 



PC-*MB 



MB-»MD 

CARRY OUT 
-* OVERFLOW 



ACAMB 
AC 



AC + MD- 
AC 



0-+-AC 



MA+1-^PC 



SA 



WT 



MD 



AC 



PC 



MDDIRH 



ACAMB 



AC 



MD 



CARR Y OUT 

ITniUlink 



X5WRFW9T 



MA 



WD LINES 



+1 



BUS 
ENABLE 



BUS 
ENABLE 



+1 



MB 



LINK 



AC 



PC 



Source Dest*n 

Page & Page & 

Enabling Level s & Boolean Expression Cord Cord 



Major Ins true 
Time State tion 



"TIME ST ROBE = TSTROBE * FIELD ~^WIT EJ 



"MDHDTR~L = 100 NS INTO TSI , Q-»MD DIR 
BTS2« (MS PIS 4- BRK DATA C0NT x 



ENOL, EN1L, E N2H = (D13A-E.TS2) 
BTS2* (Mg~DT5 + .BRK DATA _C0NT)_ 
CARRY IN = ISZ « E » , TS2 
AC-* BUS = DCA • E . TS2 



DATA L, DATA F H = DCA • E • TS2 






ENOL, EN1L, EN2L * JMS 



TS2 



MB LOAD = BTP2 



MD DIR H = F + 



BTP3 • CARRY OUT = OVERFLOW 



LEFT L, RIGHT L, TWICE H = AND • 
E « TS3 



AC-»BUS = TAD » E » TS3 



DATA T L, DATA F H = TAD » E * TS3 



ENO L, EN1L, BN2H = TAD * E ■ TS3 



ENO H, EN1H, EN2H 



ENO L. EN1H. EN2H = JMS > E * TS3 



CARRY IN = (JMS . E • TS3) MA DIS . 
3E33 ______ 



CARRY OUT • Wi • OPE+IOT • TAD 
E • BTP3 • LINK(l) = LINK (0) 
CARRY OUT • OTl • OPE+IOT • TAD 
E • BTP 3 • LIN K (0) = LIN K (l) 



TTS^" 



'OVlRFCOW 

JLsASKI P 

AC LOAD = BTP3 (AND-E + TAD 

DCA • E + OPR • F) 



"TSI") . BT£3~= 



E + 



PC LOAD 



JMS 



BTP? 



5BE 



~ttht 



11H5 



Mil 



10H2~ 



leez. 



1PH6 






[EOT 

El -8 



WET 



6C8 



6c6 



6D6 



6C8 



6C2 



6F8 



_J_I_L 



IlHI 



11 F6 



13£L 



11E-J7 



10H3 



i°JS3L 
10 J4 



6.06 



6C8 



£M 



6C8 



1U7 



m. 



_6B2 



TSI 



TP1 

•r32" 



TP2 



TS3 



TP3 



Exe- 
cute 



ALL 



ALL 
TAD 



ISZ 



DCA 



JMS 



ALL 



ALL 



AND 



TAD 



DCA 



JMS 



TAD 



ISZ 



AND TA 

DCA 
JMS 



1-3 f 



SKIP 

pc*cpma 


PC 




"■"■" — ■• — 


EN0L,EN1L, EN2L=(TS^ . P SET • 
MS DIS) . (FE+FD) 


11F6T" 


5C8 


TS^ 


i, . ,. — . ,. _ 


ALL 


SKIP 
PC+1— > 

CPMA 


PC 






ENOL, EN1L, EN2L = (TS4 . F SET . 
MS DIS) • (FE+FD) 


11F6 


6C8 


ISZ 






+1 




CARRY IN = SKIP (1) • (TS4 . ? SET 
MS DIS 


11H1 


9 










CPMA 


TPl* • MALC = CPMA LOAD 


10H4 


, . 6P3 


TP/+ 

i — , — ~_ i 


ALL 


1->F 


» ■ — 




FETCH 


(F+D+FE SET + F D SET) = 
F SET 
F SET • CPMA LOAD = FL 


12B4 

__„ ™ ~— — — — 


12B4 

._ 





Source Route Dest'n 



Function Req'd 



MA+1-»PC 



0->SKIP 

3A-»MD 



AC~»DATA 



MD-*MB 



MD0-2-* 

IR 
MDS-11-* 
FC 



MD MO) 
0->PCQ-4 
MD 4(1) 
MAO-4— » 
PCO-4 



Reo/d t Req'd 



CPMA 



SA 



AC 



MD 
LINES 



MD5-H 







CPMA 
0-4 



+1 



PAGE 



MD 3(0) 
PC-frMA 

MD 3(1) 

MD 5-11-^ 

MA 

MD 4(0) 

0-4 CPMA 
0-fr 

"MD 4(1) 

CPMA 0-4-* 

CPMA 0-4 



PC 



MD5-H 





epp" 

o-4 



MD 3(0) 

MD 3(1) 
1-i D 



PAGE 



PDP-8E MECHANIZATION TAELE 
FETCH FOR JMP AND JMPI INSTRUCTIONS 



Enabling Levels & Boolean Expressi on 



Source Dest'n 
Page 8c Page & 
Cord Cord 



Time 



Ma j or 
State 



Ins true 
tion 



PC 



" CARRY IN L = TS1 (BF... + KCi 
PC LOAD = TP1 (BF + KC7~ 



MD LINES 



MB 



IR 



ENOL, EN1H, EN2H = .TS_1. ( BF + KC). 



L0J5 



0— jSKIP = BF • TP1 
TIME STROBE = (STROBE 
DELAYED 



fteld • wrm 



PL0H1 

"538" 



MD DIR L = 100NS INT Q TS1 » °^ MP PIR 

AC^UsTl = BF • TS2 



14C7 



ENOL, EN1L, EN2H = (DCT^VFS_) .BTS2- 
(WTTX5 + BRK DATA CONT) 



MB load = BTP2 



LOAD IR = TP2-F 



LEFT L, RIGHT L, TWICE L = BTS3 • 

JMP • BF ____ ___ 



11H7 



11MI 



11J3 



11H5 



10H2 



12E5 



PAGE 3 H = MD4(0)«(BTS3»JMP-BP) 
PAGE 3 L = MD4(l)(BTS3-JMP»BF) 



PC 



CPMA 



FETCH 



D EFER 



PC LOAD = BTP3 • JMP 



L0H5 



ENOL, EN1L, EN2L = (TS4*F SET* WSTJIS) 

• ( F E + FD ) 

RIGHT L*, LEFT L, TWICE IT = (BTS4-F SE1 T 
•BF«FE + FD) 



page m = md 4 (0 ).( m i tJ4« p , "a_ f :_ ? 

+TD) 



PAGE 3~L g MD^(1 )"«""( BTS^W? 1 _KT«BF«' 



FE + FD ) 

CPMA LOAD = fp^TT"WC^ 



cp!^ IMd^f^Jp^^ L2^? 



cpma LO/TDrTF^p^+TST'MD 3T1) = dl 



1QH6 



10H6 
10H6" 



11H6 



10 J 5 



10J5 



10J5 

ioJPT 



6C8 



TS1 



6B2 



9J1 



5E1-E 



6C6 



6C8 



12E5 



AUS. 



12B7 



6S8 



6B2 



6C8 



13J2 



6F8 



6F8 



ll^" 



TPl 



TS2 



TP2 



TS3 



TP3 



TS4 



TP4 



FETCH 



ALL 



JMP 
DIRECT 

JMP II 
DIREC". 



ALL 

"JMP — 
DIREC f 

JMP fl 

1 DIRECT 



PDF-8E MECHANIZATION TABLE 
DEFER FOR JMP I INSTRUCTION 



Source Route Dest'n 
Function Req'd Req'd Req'd ,. Enabling Levels & Boolean Expression 



SA— »MD 



SA 



MD+1-* MB 



AUTO INDEX! 

MB-»MD 
MD DIR H 



AUTO INDEXI 

MEM->MD 
MD DIR L 



MD— »PC 



PC-*CPMA 



MD 



MB 



MEM 



MD 



PC 



1-*F 



+1 



MD LINES 



MB 



PC 



CPMA 



FETCH 



TIME STROBE = (STROBE -FIELD "WRITE) 
DELAYED 



MD DIR L = 100NS INTO TS1 , 0^-MD DIR 



ENOL, EN1L, EN2H * (DCA.E-TS2) -BTS2- 
(MS D1S + BRK DATA CO NT) 



CARRY IN = BD-BTS2 



MB LOAD = BTP2 



MB DIR H = TP2 (D • AUTO INDEX) 



MD DIR L = TP2 (D • AUTO INDEX) 



ENOL, EN1L, EN2H = JMP • BTS3 • BD 



PC LOAD = BTP3 • JMP 



ENOL, EN1L, EN2L = (TS^ • F SET 
MS BIS ) « ( FK + bV ) 



CPMA LOAD = TP^< • WALC 



JMP • D • CPMA LOAD = FL 



Source 

Page & Destination Major 

Code _ Page & Code Time State 

"" DEFER 



5B8 



14C7 



11H5 



11H1 



10H2 



1**C7 



14C7 



llF^ 



10H5 



10H6 



10H4 



12B7 



52 1-1 



5E 1-8 



6C8 



9 
ITcT 



6C3 



558 



6C8 



6B2 



6C8 



6F3 



12B^ 



TS1 



TP1 



TS2 



TP2 



TS3 



TP3 



TS4 



TP^ 



Function 



MA+1— >PC 



O-^SKIP 



SA->MD 



AC-M)ATA 



MD-^MB 



MDO-2— » 
IR 



mdSToI 

AC->DATA 

MD5TT) 
O-JLINK 



MD6( 1) 

DATA-->AC 

MD7(1) 

LINK 



MD 11(1) 
CARRY IN 



CARR Y OUT 
EITOULINK 



MDIO(O) 
MD8(1)« 



m l 



mt5 

MD_.- 
MD9fl 
RAL 



9T 



Source 
Req'd 



Route 
Reg/d 



CPMA 



SA 



AC 



WD LINES 



AC 







DATA 



0-»LINK 



1-»LINK 



DELINK 



1->LINK 



+1 



MD LINES 



+1 



RIGHT 



LEFT 1 



PDP-BE MECx IZATION TABLE 

FETCH FOR OPERATE GROUP ONE INSTRUCTIONS 

Source 
Dest'n Page & 

Req'd Enabling Levels & Boolean Expression Cord 



3i 



Dest'n 
Page & 
Cord 



Time 



Major Instruc 
State tion 



PC 



MB 



IR 



ENOL, EN1L, EN2H = 
BTS2«(M3~T5T5 + BK DATA CONT 
NIB LOAD = BTP2 



ENOL, BN1H, EN2H g TS1 ( BF + KC) 
CARRY IN L = TS1 ( BF + KC) 
PC LOAD = T P1 (BF + KC) 



~>SKIP = BF • TP1 _^ EHra ^ aa ^ 

TIME STROBE = (STROBE^F I ELEJ^WITW) 
DELAYED 



MD DIR L = 100NS INTO TS1 



AC-) BUS L = BF 



LOAD IR = TP2 • 




AC^3US~^~( BTS3 * OPR '"F • MD^T6")'^TBPf?^T 



M p7fr)»A^»BuTTflR __ 

LINK DATA INP UT _L =XM D3ni T OPT) • 
(QP1»MD7(Q) ) 'CARRY OUT 
DATA T L, DATA F L = ('0PK+i0T-C2L 4 
C1L+CQH'BTS3)*(0P1*TS3*MD6(1> ) 

LINK DATA INPUT L = (MD 7 0) ' ~OP l] 

(MD5(0) • opi • linkcu) • Carry dm 



ilSZ. 



11 HI 



±011 



12HJ 



11 J3 



30D-J7 



10H7 



10D-J7 



LINK DATA INPUT H = ( MD_7fl > _*QP1 ) 
(MD 5 (0> *0P1«LINK (0) - •CTTOY" OUT J _ 



CARRY IN = 0P1«*PS3«MD 11(1) 



TI N K DATA IttPttT L = (Ofrl*Ml)? ((A ■ TO Pn ^ITf 
>MD5C0) )* LINK(1) 'CARRY OUT *" 

L'l IK DATA INPUT H = (0P1*MD7C0^ •&?!•" 
MD5 (0) «L1NK (01 'CARRY OUT) n 



LEFTH , RIGHT L, TWICE H = MD8'(l)« 
0P1«TS3 



LEFT L, RIGHT H, TWICE H = MDy(l) 
0P1-TS3 



11H1 



! .00- J7 



10H7 



10H7 



18 



6bF 



am 



5E 1-8 



12 E5 



"5c6 



10H7 



6D6 



10H7 



9MI 



10H7 



10H7 



6F8 



TS1 



TP1 



6F8 



TS2 



TS3 



FETCH 




ALL 



NOP 



CML 



IAC 



RAR 



RAL 



3-1A 



MD 10(1)- 
MD 8(1)- 
MD 9(0) 
RTR 


» 


RIGHT 2 




LEFT H, RIGHT L, TWICE L = (MD10(1)» 
0P1«TS3)'(MD 80*0P1»TS3) 


10H7 


6F8 






RTR 


MD 10(1)- 
MD 8(0)- 
MD 9(1) 
RTL 




LEFT 2 




LEFT L, RIGHT H, TWICE L = (MD10(i> • 
0P1'RS3)'(MD9(1) -0P1-TS3) 


10H7 


6F8 


RTL 


MD 10(1) • 
MD 8(0)« 
MD 9(0) 
ByTE SWAP 

AC0-5-» 
AC6-11 
AC6-11-^ 
AC0-5 




SWAP 




LEFT H, RIGHT H, TWICE L = (MD10(1) • 
0P1-TS3) 


10H7 


6F8 






£>TE SW> 


DATA~*AC 






AC 


AC LOAD = BTP3'(0PR»F) 


10H3 


6S2 


TP3 


ALL 








LINK 


LINK CLOCK = BTP3-0P1 


10H8 


10H8 




PC-* CPMA 


PC 






ENO L, EN1L, EN2L = (TS^F SET- 


11H6 


6C8 


TS4 






MS DIS)«(FE '+ FD) 










CPMA 


CPMA LOAD = TP*f MALC 


10H4 


6F3 

12B^ 


TP4 




1-*F 


i, . ■ i 




FETCH 


OPR + IOT«F«CPMA LOAD = F L 


12B7 







Source 
Function Req'd 



Route 
Req*d 



MA+1->PC 



O-jSKIP 



SA~>MD 



AC-*DATA 



MD-»MB 



MDO-2— ■* 

IR 

MD b(0) 

AC-»DATA 

WD5(l)'« 
AC0(1) 
1— »SKIP 



MD 6(1) 
AC = {0) 
1-»SKIP 

MD 7(l) " 
L = 1 
1— »SKIP 

MD 8( 1) 

"smr— * 

SKIP 



MD 9(1) 
SR-)DATA 

FD"10(1 ) 

C-*RUN 



cpma 







SA 



AC 



md line: 



AC 



+1 



SR 



DATA-*ACl DATA 



Dest'n 
Req'd 



PDP-8E MECh. ZAT10N TABLE 
FETCH PQk OPERATE GROUP' TWO INSTRUCTION^ 

Source Dest'n 

Page & Page & 

Enablin g Levels & Boo lean Expression Code Code _,_ 

ENOL, EN1H, EN2H = TS1 (BF + K C) ~ [llH? 16C8 



Major 
Time State 



PC 



MD LINES 



MB 



IR 



CARRY IN~L = TS1 (BF + KC T"~" 



PC LOAD = TP1 (BF + KC) 



O-^SKIP = BF • TP1 , 

TIME 'STROBE = (STROBE • FIELD^ITOT^ ) 
DELAYED 



10J5 

lour 



MD.DIR L = 100 NS INTO TS1 , -^MD DIR_ l4C2 



AC— »BUS = BF • T32 __ 

ENOTTENIL, EN2H = TTOT?FTSgT^frS2 • 

(iflsrrre + brk data cont) _ 

MB LO/iD "T" BTP2 "~~~ .. .__ . 



11H1 



"pF 



ilJl- 



11H5 



1QH2 



LOAD IR = TP2«F 



12E5 




AC-^BUS = T 



11H3 



MD*H0> «0PR'F)*TO^ 

SKIP DATA IN L = OP2-TS3-MD5 ClT 
ACOtt) -MD 8 (0) 



10H2 



SKIP DATA IN L = CP2»TS3«MD~6 (1) • 
AC = O-MD 8 (0) 



SKIP DATA IN L = OP2«TS3«MD 7C1T 7 
LINK (l).MD 8(0) 



SKIP DATA IN H = 05P2«TS3*MD b (1) 
(MD6(D «AC=0) + (MD5 tl> -AC 0(1) + 
(LINK(l) -MD 7(1) )J 



6B2 

TDTT 



TS1 FETCH 



5E 1-1T 



SE 1-8 

6c6 



"SSB" 



^C2 



12E5 



606 



TPl 
"TS2" 



TP2 



Instru 
tiqn 



ALL 



10H2 



10H2 



10H2 



SKIP DATA IN L = QP2-TS3-MD all)' 1QH2 

(wt n S'm ' A c =- "o TnmrTOr ^Auum + 
TrrNironwu vcd ) __ _ __ 



SR-,iBUS « IR0«IR1*IR 2.MD3(1)«MD 9(1) • 
MD 11(0) 'USER M0DE»TS3 



RUN DATA IN L = MD0(1 ) ,MD J U ) *MD -2 (1 ) » 
MD 3(1.) -WD 10(1)»MD ll(0TtISER MODE*F 



DATA T L, DATA F H = (OPR+IOT) .BTS3- 
(C2L + C1L + COH) _ 



£X>7 

14b5" 



TThB 



10 J2 



10J2 



10tT2 



10J2 



10J2 



2B 3-5 
i'4d5 "" 



Td6~ 



TS3 



NOP 

"SKfr 

"snT" 



SPA 
SNA 
SZL 
SKP 



OSR 



HLT 
"ALL" 



J*-1A 



SkTp* 

pc-» m 

SKIP 
PC+l-frtfA 



1-*? 



PC 



PC 



+1 



AC 



CPMA 



AC LOAD = QPR.'_?.1.5TPJ. 



„ ^IQr- 



FETCH 



SKIP CLOCK SKIP = 3TP3 

M , , -|, i i ■ ii l - • UMQflji iMflJlUCWiT"^" 

ENOL, EN1LT EN2L={TS^*F SET-KTiBj 
(7E+FD) 



ENOL, EN1L, EN2L,=(TS4«r' 32? -Nb Dio) 
(FE57B) 



CARRY IN=SKIP(1)-T54«P SET '^3 DIS) 



CPMA LOAD = TF4-MALC 



OPR+IOT-F-CPPA LOAD = PL 



*"* 



10J2 

TTkT 



11H6 



11H1_ 
10H4 



12 B7 



6B2 



10J2 

"558" 



6C8 



6F3 



TP3 



"TSF 



TP** 



12 B4 



ALL 

ALL 



PDP-85 MECHANIZATION TABLE 
FETCH FOR OPERATE GROUP THREE INSTRUCTIONS EXCLUDING EAE 

Source Dast*n 

Source Route Dest'n Page & Page & 

Function Req'd Reqi'd Re q' d Enabling Levels & Boolean Expression Code Code 



MA+1-»PC 



0-*6KIP 



SA~^MD 

md~*n:b™ 



wdo-2-* 

MD ¥(0T 



NT) 7(0) 
AC ->DATA 

WD 5(1) 
MQ-»DATA 



?<D 7(D* 
MD 4(0) 
AC->MQ 
WD 7(l) 7 
WD 4(1) 
0-*MQ 



DATA^AC 



PC-»CPMA 



1— fcF 



CPMA 



SA 



Atf 



WD LINES 



AC 



MQ 



AC 







DATA 



PC 



+1 



PC 



ENOL, EN1H, EN2H = T S1 ( BF+KC ) 
tcA RRYTN L = TSlTBF+KCT' 



WD LINES 



M 

IR 



AC 



MQ 



CPMA 



FETCH 



5-1 



Major 

rime State, 

FETCH 



PC LOAD -^YFiXWVkC 
0-*SKIP~= BF-TP1 

TIME STR0BE=( STROBE-FIELD- WRITE) 

DELAYED „_ ... — 

1/lD "DIR,_L = 100NS INTO TS1 7 O^WSD DIR 



AC^BjJS L_= 'BF-TS2 

E NOL, E N1L, EN2H = "(DCT^TS?) -3TS2- 

lWS~TO5+gK DATA CO NT) 

.MB L0Ap_= r JBTP2 
LOAD IR ■•= TP2-F 

AC-^BUS=(^fS3 ;r 0PR^'MW0)^OP£>T5 

f^7Tl)'irer-^BUS xnh* 



MQ-^BUS=0PE«TS3°MD5(l)«"M9 :=: 



SHL+Ld ENA=BTS3 B 0PR«F-MD 4(0) 

= BTS3-^T(TT ; "ciPR"»l r ^ 



DATA T, L, DATA F H = 0PR+I0T-BTS3- 
(C2L+C1I*C0H) 

mi l - 11 1 11 . ' ' — in 11 *".i 



AD LOAD = OPR-FvBTP 



LOAD « BTP3*MD 7 



ENOL, EN1L, EN2L = (TS4*F SET- 
MS D1S)-(FE+FD) 



CPMA LOAD = TP4^TOT~ 



OPR+IOT-F-CPMA L0AD=FL 




Instu< 
tion 



ALL 




NOP 



CLA, 

MQL 



TOT 



ALL 



.-/CH FOR AND, TAD, ISZ ,DCA , JMS , JMP I 



KS FLOW SHEET I 





























1 


FUNCTION 


ENO 


EN1 


EN2 


DATA 
T 


DATA 
F 


CARRY 
IN 


MD 
DIR 


RIGHT 


LEFT 
H 


TWICE 


PAGE 
Z 


TIME [ 


MA+1 — > PC 


L 


H 


H 


H 


L 


L 


L 


H 


H 


L 


TS1 


AC— » BACA 

MD — ^ MB 


























MD 0-2 > IR 
























i 
| 




1 


L 


H 


H 


L 


H 


L 


H 


H 


H 


L 


TS2 * 

I 


> 


/ 


H 


H 


H 


H 


L 


H 


L 


H 


H 


H 


L 


\ 

i 

i 

TS3 


MD 5-11 > CPMA 




















MD4L 
L 


<0) I (1) 


H 


H 


H 


H 


L 


H 
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